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Saudi Journal of Ophthalmology (2012) 26, 105–107Case ReportPolymethyl methacrylate intraocular lens opacification 20 years after
cataract surgery: A case report in a tertiary eye hospital in Saudi ArabiaAbdullah G. Al-Otaibi, MD ⇑; Elham S. Al-Qahtani, MDAbstractSnowflake degeneration is a slow progressive opacification of polymethyl methacrylate (PMMA) intraocular lenses (IOLs). This late
postoperative complication can occur a decade or later after implantation. The deposits are composed of IOL materials that tend
to aggregate centrally. There is a relative paucity of the literature on snowflake degeneration of IOLs. Symptoms can range from
mild visual disturbance to significant loss of visual acuity. In cases of opacification after IOL implantation, the different diagnosis
should include snowflake degeneration to prevent surgical intervention such as lens exchange or explantation unless clinically war-
ranted. We report a case of late optical opacification of a PMMA IOL, the clinical diagnosis and treatment that increased best cor-
rected vision.
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Snowflake degeneration of intraocular lens (IOL) is a cen-
tral opacification due to whitish deposits on slit lamp exami-
nation.1 Laboratory studies of explanted opacified IOLs
indicate that breakdown of polymethyl methacrylate (PMMA)
lens optic material is likely the cause.2,3 Although snowflake
degeneration is a rare complication of IOL surgery, the pro-
gression of the opacification may cause clinically significant
symptoms that warrant a second surgery.3
Cataract surgery with IOL implantation is considered one
of the safest, most successful procedures in modern medi-
cine. However, late postoperative complications can occur
due to various factors such as surgical technique, IOL design,
or simply the inability of some eyes with preexisting disease
to tolerate the implant.4 In this case report, we present the
diagnosis and management of a case with PMMA IOL opac-
ification 20 years after cataract surgery.Peer review under responsibility
of Saudi Ophthalmological Society,
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A 63-year-old Saudi male with a history of diabetes melli-
tus for 15 years underwent extracapsular extraction followed
by implantation of a single piece posterior chamber PMMA
IOL (Pharmacia, USA) implantation in the right eye on March
15, 1990. The left eye underwent extracapsular extraction
and PMMA IOL implantation one week later. Two months
postoperatively, his best corrected visual acuity was 20/30
in the right eye and 20/20 in the left eye. The patient pre-
sented to the ophthalmology clinic at King Abdulaziz Univer-
sity Hospital, Saudi Arabia, on February 2010 complaining of
minor visual disturbance in the right eye. The patient re-
mained asymptomatic until 2 years prior to presentation
when he first noticed blurring and a mild decrease in vision.
The patient denied any history of ocular trauma or disease
in the intervening 20 years between cataract surgery and pre-
sentation. The diabetes (and blood sugar level) was wellj Production and hosting by ElsevierAccess this article online: www.saudiophthaljournal.comwww.sciencedirect.com
pted 12 December 2011; available online 19 December 2011.
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Figure 1. White crystalline deposits in the PMMA IOL seen through right
eye slit lamp examination.
106 A.G. Al-Otaibi, E.S. Al-Qahtanicontrolled with insulin therapy. The patient had no other sys-
temic conditions and his family medical history was
unremarkable.
The visual acuity in the right eye was 20/40 which im-
proved to 20/30 with pinhole. Visual acuity in the left eye
was 20/20. Intraocular pressures (IOP) were normal bilater-
ally. The pupils were equally round and reactive to light. Slit
light examination of the right eye showed central white crys-
talline deposits in an area measuring 2.5 mm  2.4 mm in the
IOL (Fig. 1). Slit lamp examination of the left eye showed
mild, scattered deposits in the IOL (Fig. 2).
Funduscopy showed mild non-proliferative diabetic reti-
nopathy, normal optic nerves, normal cup to disk ratios,
and healthy maculae bilaterally.Differential diagnosis
1. Posterior capsule opacification.
2. Polymethyl methacrylate intraocular lens deposits (snow-
flake degeneration).
Posterior capsule opacification is a well documented com-
plication of cataract surgery.1 We considered posterior capsule
opacification as an initial diagnosis. Neodymium:yttrium–
aluminum garnet (Nd:YAG) laser capsulotomy is the surgical
treatment for posterior capsule opacification.1 Nd:YAG laser
capsulotomy is indicated if there is a thick capsule impairing
vision. The laser capsulotomy creates an opening within the
opaque capsule allowing visual recovery. However, close mon-
itoring is warranted for possible intraocular inflammation, ele-
vated intraocular pressure, macular edema, and high myopia
predisposing to retinal detachment after Nd:YAG laser capsu-
lotomy.2,5 In the current case, thorough slit lamp examinationFigure 2. Left eye slit lamp examination shows scattered mild deposits.of the deposits in the IOL excluded the diagnosis of posterior
capsule opacification.
Our final diagnosis was opacification of the PMMA poster-
ior chamber IOL or snowflake degeneration. The patient
underwent manifest refraction (pushing plus method) and
was prescribed spectacles with improved vision to 20/20 in
the right eye. The patient was spared Nd:YAG capsulotomy.Discussion
Snowflake degeneration is a slowly progressive opacifica-
tion of PMMA IOL, which may occur 10 years or later after
implantation.6,7 Crystalline deposits are observed within the
IOL optic which form an opacity. Under high magnification
light microscopy, the individual lesions are similar in appear-
ance to snowflakes – hence the term ‘‘snowflake’’.6,7 Analyz-
ing 25 explanted cases, Apple et al.6 reported that the
lesions start as scattered white-brown spots within the IOL
optic and remain stable or slowly progress. In some cases
the number and intensity of the lesions may gradually in-
crease causing a decrease in visual acuity that may necessi-
tate removal or exchange of the IOL.3 In the current case,
the snowflake lesions were limited to the central 2.5 mm of
the IOL with stable visual acuity and minimal visual distur-
bance for years (Fig. 1).
The lesions in snowflake degeneration are dry and should
be clinically differentiated from glistenings which are fluid
filled vacuoles and generally associated with hydrophobic ac-
rylic IOLs although cases have been reported in PMMA
IOLs.8,9
Apple and Werner10 state that prolonged exposure to
ultraviolet (UV) radiation may have initiated the slow destruc-
tion of the PMMA IOL material. This is supported by two
pathologic observations.10 The first is the aggregation of
the opacities in the central optic extending peripheral but
keeping the actual rim free of the opacities.10 This indicates
that long-term exposure of the central portion of the IOL to
UV may initiate the progressive formation of the deposits,
leaving the peripheral optic relatively free of the deposits
due to protection from the iris.10 Secondly, the anterior third
of the IOL optic, which is the first to receive the UV radiation,
presents with more intense lesions.10 The crystalline opacities
present in our patient concur with these observations. The
patient in the current case had an occupation that mainly in-
volved working outdoors for well over 20 years. The constant
exposure to UV radiation after IOL implantation may have
contributed to the change in the PMMA IOL material in the
right eye.
A variation in the manufacturing process of some lenses in
1980s to mid-1990s may be responsible for the emergence of
snowflake lesions.2 The process of manufacturing PMMA in-
cludes different polymerization techniques and mechanisms
as UV absorbers and initiators. The exact pathogenesis of
the snowflake degeneration of PMMA IOLs remains un-
known. UV radiation may be a contributing factor, although
hypothetical at this point. Potential causes of a snowflake
deposits include: (1) insufficient post-annealing of the cured
PMMA polymer; (2) voids in the polymer matrix due to exces-
sive thermal energy during the curing process; (3) unequal
distribution of the ultraviolet (UV) chromospheres and/or
thermal initiator into the polymer chain; and (4) poor filtration
of the pre-cured monomeric components (monomethyl
Polymethyl methacrylate intraocular lens Opacification: Case Report 107methacrylate, UV blocker, thermal initiators). Another possi-
ble pathogenic factor is the inadvertent use of excess initiator
substance during the polymerization process that may facili-
tate the formation of snowflake deposits.6,7
This current case report illustrates the clinical importance of
correct diagnosis of deposits in PMMA IOLs. Understanding
the underlying factors in snowflake degeneration will also lead
to better management, sparing the patient the anxiety of
undergoing superfluous investigative studies. More impor-
tantly, the patient and surgeon are spared unwarranted sur-
gery such as IOL exchange or explantation of lens. In the
current case a thorough manifest refraction and spectacle cor-
rection addressed the presenting complaint of decreased
vision. Similar to our experience Tan and Shuttleworth11 report
a case of advanced snowflake degeneration of a PMMA IOL
that maintained 20/20 vision without surgical intervention.
Close observation and frequent follow-up are warranted in
similar cases as a significant diminution in visual acuity or visual
quality may require more aggressive treatment. For example,
Apple and Werner10 report eight cases of IOL explanted due
to a dysphotopsia and a progressive decrease in visual acuity
concomitant with progressive snowflake degeneration.
Conclusion
Recognizing snowflake degeneration of PMMA IOLs is
vital to prevent unnecessary diagnostic testing and surgery
for the patient. The opacification may remain stable causing
minimal glare and best corrected vision may be regained with
optical correction.References
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